In the brain, microglia (specialized tissue macrophages) are the principal reservoir of HIV infection and the source of toxins which may influence neuronal function to produce HIV-associated dementia (HAD) 7 . HIV produced by these cells readily spreads to T cells either via direct cell to cell contact of by cell free virus.
Our first major discovery was that the main HIV binding (CD4) and entry (CCR5) receptors on CD14 + blood monocytes are modulated by adherence to substrate and maturation into macrophages. The maturing cells down regulate CD4 to a moderate degree but this is offset by the appearance of surface CCR5 (within several hours of adherence) which mostly determines their susceptibility to HIV infection, resolving a paradox about the HIV 'infectability' of monocytes and macrophages. The ability of primary isolates to infect monocytes maturing into macrophages correlated directly with the extent of CCR5 expression 5, 8, 9 . There is considerable variability in CCR5 expression in macrophages throughout the body with low levels of CCR5 being expressed in intestinal wall macrophages, apart from the rectum, leading to lower susceptibility to HIV infection 10 . In contrast, in placental macrophages it appears to be low CD4 expression which determines the low level infection 5, 6 .
Macrophages from identical and non-identical twins of the Australian twin registry and primary HIV strains from patients at various stages of progressive HIV disease showed the outcome of HIV infection of these cells depends on the interaction of viral and cellular genotypes. These studies showed a marked host-cell genetic effect on the replication of primary HIV strains in macrophages and on CCR5 expression, which was independent of the CCR5delta32 genotype known to diminish or prevent HIV infection 11, 12 .
Furthermore HIV isolates from patients with advanced disease (AIDS) showed enhanced replication within macrophages and predominant use of CCR5 for entry 13 . These late-emerging, viral strains require lower levels of CD4/CCR5 expression for entry, indicating stronger binding of their envelope proteins to CCR5.
This was later shown to be a property of the sequence and conformation of the envelope proteins 14 .
A man homozygous for the CCR5Delta32 mutation was not resistant to HIV infection as expected. CCR5 surface expression was absent on T lymphocytes and macrophages. Sequencing of the full HIV genome revealed a 21 nucleotide insertion in the V1 region of gp120 probably altering the envelope protein to utilize predominantly CXCR4 for viral entry. Thus certain strains of HIV readily use CXCR4 for entry into macrophages, which is highly relevant to the pathogenesis of late-stage HIV disease 15 .
As the expression of chemokine receptors, CCR5 (and also CXCR4) 
HIV infection of dendritic cells
During sexual transmission, HIV from infected T cells in the semen can contact DC within the inflamed stratified squamous mucosa called Langerhan's cells (LCs) and also encounters lamina propria This two-phase trafficking of HIV through DCs also leads to twophase transfer of HIV to T cells [23] [24] [25] . This is potentially important for drugs attempting to inhibit the process by which HIV is transferred through DCs to T cells, resulting in amplification of replication in the latter.
In recent studies we have now examined HIV uptake and replication 
